Production of host shutoff-defective mutants of herpes simplex virus type 1 by inactivation of the UL13 gene.
Two mutants of HSV-1(SC16) carrying disrupted UL13 genes have been generated independently by recombination of wild-type genomic DNA with a plasmid-cloned copy of the UL13 gene containing multiple stop codons. The two mutants were shown to be deficient in UL13 gene expression by Western blotting of infected cells. A revertant virus, in which UL13 expression was restored to a near-normal level, was generated by recombination of one of the UL13-negative mutants with a plasmid carrying the wild-type UL13 gene. The replication of the two UL13-negative viruses in cell culture was somewhat reduced compared to their wild-type parent, and the viruses were unable to produce shutoff of host protein synthesis. The replication of the revertant virus was intermediate between that of the UL13-negative and wild-type viruses, as was its ability to produce host shutoff. Cells infected with the UL13-negative mutants were shown to contain much lower levels than normal of the UL41 gene product, which is known to be required for virion host shutoff. However, there was no significant difference between levels of the UL41 gene product in wild-type and mutant virions. The UL13-negative viruses exhibited different patterns of protein phosphorylation from wild-type virus when infected cells were metabolically labeled with [32P]-orthophosphate and when lysates of infected cells and of virions were subjected to in vitro phosphorylation. However, the UL41 gene product could still be phosphorylated in lysates of UL13-negative virions. We conclude that the UL13 gene is necessary to produce the virion host shutoff effect, but it seems unlikely that the role of UL13 is simply to activate the UL41 gene product by phosphorylation.